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SEISMICITY 

An active fault is defined by the State Mining and Geology Board as one which has 
experienced surface displacement within the Holocene epoch, approximately the last 11,000 
years (California Geological Survey, 2007). There are no known active faults within either 
planning area, though both are subject to potential ground shaking due to activity along faults 
located nearby. The Rose Canyon Fault, an active fault located west of the planning areas in 
San Diego, is capable of producing a magnitude 7.2 earthquake (Cao et al, 2003).  Portions of 
the Elsinore and San Jacinto Fault zones, located east of San Diego, have the capacity to 
produce earthquakes at maximum magnitudes from 6.4 to 7.2 (Cao et al, 2003).  Active faults 
underlie parts of downtown San Diego, and include associated Earthquake Fault Zone areas 
(California Geological Survey, 2003). 

Ground shaking during an earthquake can vary depending on the overall magnitude, distance 
to the fault, focus of earthquake energy, and the type of geologic material underlying the area. 
The composition of underlying soils, even those relatively distant from faults, can intensify 
ground shaking. Areas that are underlain by bedrock tend to experience less ground shaking 
than those underlain by unconsolidated sediments such as artificial fill or unconsolidated 
alluvial fill.  Both of the planning areas are subject to ground shaking hazards caused by 
earthquakes on regional active faults. 

Based on a Probabilistic Seismic Hazards Ground Motion Interpolator provided by the 
California Department of Conservation (2008), the planning areas are located in a zone where 
the horizontal peak ground acceleration having a 10 percent probability of exceedance in 50 
years ranges from 0.2 g (where g represents the acceleration of gravity) to 0.3g. Within the 
Southeastern San Diego Community Planning Area, the tool estimates peak ground 
acceleration ranging from 0.24g to 0.26g. Within the Encanto Neighborhoods Community 
Planning Area, the tool estimates peak ground acceleration around 0.24g. In both areas, the 
higher values tend to occur towards the west and lower values tend to occur towards the east. 

SURFACE RUPTURE 

Surface rupture is the result of movement on an active fault reaching the surface. Active faults 
are not mapped as occurring within either CPU area.  However, as discussed below the 
western portion of the Southeastern San Diego Community Planning Area is immediately 
east of the mapped, active Rose Canyon Fault.  In addition, there are several faults that are 
mapped as being potentially active by the City of San Diego (City of San Diego, 2008).  

Southeastern San Diego 

As noted, the Southeastern San Diego Community Planning Area is located directly east of 
mapped active faults located in Downtown San Diego. Further, the western portion of this 
area is within the City of San Diego Downtown Special Fault Zone (Hazard Category 13).  
The affected portions extend into the planning area as far east as 25th Street north of the 
trolley line, Ocean View Boulevard south of the trolley line to 28th Street, and 28th Street 
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south of Ocean View Boulevard.   The risk of surface rupture due to faulting in the areas 
within the Downtown Special Fault Zone is moderate to high. 

In addition, there are unnamed faults projecting generally north-northeast that are mapped as 
being “Potentially Active, Presumed Inactive, or Activity Unknown” by the City of San Diego 
(2008).  Faults of this type are given the Hazard Category designation 12. One fault extends 
into the planning area between 27th and 28th Streets as far south as approximately “J” Street 
and another one is at the eastern end of the Southeastern Community Planning Area. The 
locations of these faults are shown on Figure 4.  In our opinion, the probability of surface 
rupture due to faulting in areas given the Hazard Category designation 12 is low. 

Encanto Neighborhoods 

Within the Encanto Neighborhoods planning area there are several faults designated by as 
being “Potentially Active, Presumed Inactive, or Activity Unknown” by the City of San Diego 
(2008).  As noted above, these are given the Hazard Category designation 12.  Within the 
Encanto Neighborhoods planning area these faults trend generally northward. The most 
prominent of these faults is the La Nacion Fault.  It extends entirely through the planning 
area from near Division Street, on the south, to Federal Boulevard, on the north.  The other 
faults mapped by the city are unnamed but may be considered as subsidiary strands of the La 
Nacion Fault system.  The locations of these faults are shown on Figure 5. In our opinion, the 
probability of surface rupture due to faulting in areas given the Hazard Category designation 
12 is low. 

LIQUEFACTION 

Liquefaction is a phenomenon whereby unconsolidated and/or near-saturated soils lose 
cohesion as a result of severe vibratory motion. The relatively rapid loss of soil shear strength 
during strong earthquake shaking results in temporary, fluid-like behavior of the soil. Soil 
liquefaction causes ground failure that can damage roads, pipelines, underground cables, and 
buildings with shallow foundations. Research and historical data indicate that loose granular 
soils and non-plastic silts that are saturated by a relatively shallow groundwater table are 
susceptible to liquefaction. 

Among the potential hazards related to liquefaction are seismically induced settlement and 
lateral spread.  Seismically induced settlement is caused by the reduction of shear strength 
due to loss of grain-to-grain contact during liquefaction, and may result in dynamic 
settlement on the order of several inches to several feet.  Lateral spreading of the ground 
surface during an earthquake usually takes place along weak shear zones that have formed 
within a liquefiable soil layer. Lateral spreading has generally been observed to take place in 
the direction of a free-face (i.e., retaining wall, slope, channel, etc.) but has also been observed 
to a lesser extent on ground surfaces with gentle slopes.  An empirical model developed by 
Bartlett and Youd (1995, revised 1999) is typically used to predict the amount of horizontal 
ground displacement within a site. For sites located in proximity to a free-face, the amount of 
lateral ground displacement is strongly correlated with the distance of the site from the free-
face.  Other factors such as earthquake magnitude, distance from the earthquake epicenter, 
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thickness of the liquefiable layers, and the fines content and particle sizes of the liquefiable 
layers will also affect the amount of settlement or lateral ground displacement. 

Southeastern San Diego 

Portions of the Southeastern San Diego Community Planning Area along the Main and South 
Branches of Chollas Creek, accounting for about 360 acres or 12 percent of the planning area. 
The City of San Diego has designated these portions of the community planning area as being 
within Geologic Hazard Category 32.  These areas are considered to have some liquefaction 
potential due to fluctuating groundwater or minor drainages. However, the city has indicated 
that the risk is low.  

Encanto Neighborhoods 

Similarly, portions of the Encanto Neighborhoods Community Planning Area along the 
South Branch and the Emerald Hills and Encanto branches of Chollas Creek, accounting for 
about 178 acres or five percent of the planning area, are considered to have some liquefaction 
potential due to fluctuating groundwater or minor drainages.  The City of San Diego has 
designated these portions of the community planning area as being within Geologic Hazard 
Category 32.  These areas are considered to have some liquefaction potential due to 
fluctuating groundwater or minor drainages. However, the city has indicated that the risk is 
low. 

SLOPE INSTABILITY 

Steep slopes can introduce the risk of landslides or slope failure. Slope failure is dependent on 
topography and underlying geologic materials, as well as factors such as rainfall, excavation, 
or seismic activities that can precipitate slope instability.  Earthquake motions can induce 
significant horizontal and vertical dynamic stresses along potential failure surfaces within a 
slope. 

Southeastern San Diego 

The Southeastern San Diego Community Planning Area includes some steep (15 percent or 
greater) slopes in the Sherman Heights, Grant Hill, and Stockton neighborhoods. Slopes of 
over 25 percent are found near the I-15 and I-94 interchange, in and near the Mount Hope 
Cemetery, and in some areas around Chollas Creek, the freeways, and Grant Hill. The City of 
San Diego has designated elevated portions of this community planning area as being within 
Geologic Hazard Category 52.  These areas are relatively level, have low topographic relief and 
are considered to consist of gently sloping to steep terrain, with favorable geologic structure 
and, hence, are at low risk. 

Encanto Neighborhoods 

The Encanto Neighborhood Community Planning Area includes a significant amount of very 
hilly topography, especially in the northeastern part of the Encanto neighborhood, and on 
both sides of Imperial Avenue (which follows the canyon through which the Encanto branch 
of Chollas Creek flows).  
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Though steep slopes are more widespread, only the southeastern part of the planning area, 
generally east of Valencia Parkway and south of Broadway, is considered by the Development 
Services Department to have underlying geology that produces a slide-prone formation. This 
area covers an estimated 917 acres, or 24 percent of the planning area. The City of San Diego 
has designated elevated portions of this community planning area as being within Geologic 
Hazard Categories 52 and 53.  Areas designated with Category 52 have low topographic relief 
and are considered to consist of gently sloping to steep terrain, with favorable geologic 
structure and, hence, are at low risk.  Areas designated with Category 53 have level to sloping 
to steep terrain, unfavorable geologic structure and, hence, are at low to moderate risk. 

TSUNAMI, SEICHES, AND DAM FAILURE 

A tsunami is a sea wave generated by a submarine earthquake, landslide, or volcanic action. 
Submarine earthquakes are common along the edge of the Pacific Ocean, thus exposing all 
Pacific coastal areas to the potential hazard of tsunamis. Tsunami inundation hazards for the 
planning areas are mapped on the National City Quadrangle of the Tsunami Inundation Map 
for Emergency Planning (California Emergency Management Agency, 2009).  No portion of 
either planning area is mapped in the anticipated tsunami inundation area. 

A seiche is an earthquake-induced wave in a confined body of water, such as a lake, reservoir, 
or bay. San Diego Bay lies within a mile of the Southeastern San Diego Community Planning 
Area, and just over two miles from the Encanto Neighborhoods Community Planning Area. 
According to the Safety Element (2005) for nearby Coronado, seiches have historically not 
been known to have caused damage beyond San Diego Bay’s shoreline. Another study for the 
Coronado Yacht Club (Geotechnics, 2007) has stated that the natural period of the San Diego 
Bay is often considered to be too long to develop an earthquake-induced seiche. 

An earthquake-induced dam failure can result in a severe flood event. When a dam fails, a 
large quantity of water is suddenly released with a great potential to cause human casualties, 
economic loss, lifeline disruption, and environmental damage. Based on review of the 2010 
San Diego County Multi-Jurisdictional Hazard Mitigation Plan Dam Failure map, neither 
planning area is within a dam inundation area.  

OTHER CONDITIONS 

Within the two planning areas, other potential geological hazards including soil erosion, 
expansive soils, settlement and/or subsidence due to unstable soil. These issues may require 
further study. 

The potential for soil erosion is variable throughout the two community planning area. 
Erosion is most likely on sloped areas with exposed soil, especially where unnatural slopes are 
created by cut-and-fill activities.  However, the potential for soil erosion is reduced once the 
soil is graded and covered with concrete, structures, or asphalt. 

Expansive soils are characterized significant volume changes (shrink or swell) due to 
variations in moisture content. Expansion of the soil may result in unacceptable settlement or 
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heave of structures or concrete slabs supported on grade. Changes in soil moisture content 
can result from precipitation, landscape irrigation, utility leakage, roof drainage, perched 
groundwater, drought, or other factors. Soils with a relatively high fines content (clays 
dominantly) are generally considered expansive or potentially expansive. However, if 
required, measures (including capping or replacement, special grading techniques, or 
chemical treatment of expansive soils) can mitigate these problems for any new development 
or redevelopment projects.  

Unstable soil conditions can lead to settlement and/or subsidence of structures or the earth’s 
surface.  Such conditions are often encountered in areas of loose, surficial soils (e.g. within 
young alluvial deposits or fills that were placed without engineering supervision). However, if 
required, measures (including capping or replacement, special grading techniques, or special 
foundations) can mitigate these problems for any new development or redevelopment 
projects. 
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6. Conclusions 

Updates to the Southeastern San Diego Community Plan will not have direct or indirect 
significant environmental impacts regarding geologic hazards in either of the planning areas. 
The majority of land in the two planning areas has been categorized by the City of San Diego 
(2008) as having Low Risk to geologic hazards. Proposed land use changes in areas of 
Moderate Risk are not anticipated to cause significant impacts due to State and local 
development regulations. Additionally, the updated CPUs contain a number of safety and 
conservation policies that seek to mitigate safety hazards and improve the stability of urban 
landforms and other natural features. 

Seismic Shaking and Liquefaction Hazards 

All new development and redevelopment would be required to comply with the current 
adopted California Building Code (CBC), which includes design criteria for seismic loading 
and other geologic hazards, including design criteria for geologically induced loading that 
govern sizing of structural members and provide calculation methods to assist in the design 
process. Thus, while shaking impacts could be potentially damaging, they would also tend to 
be reduced in their structural effects due to CBC criteria that recognize this potential. The 
CBC includes provisions for buildings to structurally survive an earthquake without 
collapsing and includes measures such as anchoring to the foundation and structural frame 
design. 

As noted, portions of each of the planning areas have been designated as being within Hazard 
Category 32 and are, therefore, considered to be at low risk to damage from liquefaction-
related hazards. All new development and redevelopment in these areas would be required to 
comply with City of San Diego requirements regarding mitigation by grading or special 
foundations to mitigate liquefaction hazards (if encountered during a site-specific 
geotechnical evaluation).  

Surface Rupture 

As noted, portions of the two planning areas include zones with City of San Diego Hazard 
Categories 12 and 13.  All new development and redevelopment in areas mapped by the City 
of San Diego as being within Hazard Category 13 will require a site-specific fault rupture 
hazard study (City of San Diego, 2011). In addition, the city may require similar studies for 
new development and redevelopment for areas designated with Hazard Category 12.  These 
studies would mitigate any potential surface rupture hazards.  

Slope Instability 

As noted, portions of the two planning areas include zones with City of San Diego Hazard 
Categories 52 and 53. Areas designated as being within Hazard Category 52 have low 
topographic relief, which minimizes slope stability hazards or erosion. Areas designated as 
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being with Hazard Category 53 are considered to be at low to moderate risk to slope failure 
due to unfavorable geologic structure or slide-prone geologic formations. 

Regardless of hazard category designation slopes steeper than 2:1 (horizontal: vertical) and 
higher than 8 feet may be subject to erosion, or instability due to adverse drainage or geologic 
structure and will require site-specific geotechnical evaluations to assess slope stability. 

Proposed Safety and Conservation Policies 

Policies proposed in the Community Plans serve to mitigate adverse impacts from geological 
hazards on future development in the planning areas.  Policies in the Geologic and Seismic 
Hazard sections of each community plan direct future development to implement all 
applicable seismic safety development requirements for areas subject to surface fault rupture, 
liquefaction, slope instability and requires the City to work with developers to ensure that 
seismically hazardous areas are reserved as open space where development cannot take place. 
Conformance to the standards and conditions established by the City of San Diego will 
mitigate geologic hazards to currently accepted levels.  

The Conservation and Sustainability chapters of each community plan also establish policies 
to preserve the stability of the city’s landforms, particularly regarding erosion and siltation 
around each planning area’s water features, as well as erosion in the city’s open spaces. 
Policies related to urban runoff and forestry also serve to prevent erosion and improve the 
stability of developed areas. 

Further Geotechnical Study 

Geologic conditions identified during this study that may impact development include poorly 
consolidated surficial deposits such as the young alluvial deposits surrounding the planning 
areas’ creeks, exposure to the Downtown Special Fault Zone in the eastern portion of the 
Southeastern San Diego Community Planning Area, and potential slide-prone formations in 
the southeastern Encanto neighborhoods.  Regardless, any future projects in these areas will 
require more intensive geotechnical investigation per the City’s guidelines for geotechnical 
study.  Additionally, though no landslide risk has been identified within either planning area, 
many of the present geologic units are sedimentary in nature and may be subject to erosion 
unless protected.  
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7. Limitations 

The purpose of this study was to evaluate geologic and geotechnical conditions within the 
planning areas and to provide a geotechnical reconnaissance report to assist in the 
preparation of environmental impact documents for the project.  Comprehensive 
geotechnical evaluations, including subsurface exploration and laboratory testing, should be 
performed prior to design and construction of structural improvements. Any future projects 
on individual sites in the planning areas will therefore require site-specific geotechnical study 
as required by State and City regulations. 

As this report represents a review of existing documentation on geotechnical conditions of 
the planning areas rather than in-depth on-site investigation, it cannot account for variations 
in individual site conditions or changes to existing conditions. The geotechnical analyses 
presented in this report have been conducted in accordance with current engineering practice 
and the standard of care exercised by reputable geotechnical consultants performing similar 
tasks in this area. No warranty, implied or expressed, is made regarding the conclusions, 
recommendations, and professional opinions expressed in this report. Our preliminary 
conclusions and recommendations area based on an analysis of the referenced background 
information. 
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